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PURPOSE: To obtain an ultrahigh tensile electric resistance welded tube while 
obviating the necessity of quench-and-temper treatment by limiting the components 
of a steel plate and specifying finish rolling temp, and coiling temp., 
respectively 

CONSTITUTION: This tube is an electric resistance welded tube which has a 
composition consisting of, by weight, 0.15-0.40% Cj_ 0.05-0.50% Si, 2.0-3.0% Mn, ^ 
0.02% P,' ^0.006% S, 0.01-0.08% Al, 0.001-0.003% B, ^0.005% N, 0.3-1.5% Mo, and the 
balance Fe with inevitable impurities and containing, if necessary, 0.01-0.20% Ti 
and 0.01-0.20% Nb. At the time of hot rolling of steel plate for tube, finish 
rolling is finished at a temp, between 950 °C and the Arl transformation point. 
Successively, coi ling is done at ^400°C_._ Tensile strength is 120 to 180kgf/mm2. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A component presentation is C at weight. : 0.15 - 0.40%, Si:0.05-0.50%, Mn: 2.0-3.0%, P : 
0.02% or less, S : 0.006% or less, aluminum: 0.01-0.08%, B : 0.001 - 0.003%, N : it is Arl 950 degrees 
C or less at the time of heat middle plate thickness rolling about the steel materials for tubing which 
contain 0.005% or less and Mo:0.3-1.5%, and consist of the remainder Fe and an unescapable element. 
Finish rolling is ended above the transformation point. The manufacture approach of the Mo system 
super-high tension electroseamed steel pipe which rolls round below 400 degrees C succeedingly and is 
characterized by forming a tube after that. 

[Claim 2] It sets to the manufacture approach of a super-high tension electroseamed steel pipe according 
to claim 1, and the presentation of the steel materials for tubing is a kind (Ti:0.0 1-0.20% and Nb:0.01- 
0.20%) or the manufacture approach of Mo system high tension electroseamed steel pipe contained two 
sorts at weight further. 

[Claim 3] A component presentation is C at weight. : 0.15 - 0.40%, Si:0.05-0.50%, Mn: 2.0-3.0%, P : 
0.02% or less, S : 0.006% or less, aluminum: 0.01-0.08%, B : 0.001 - 0.003%, N : - 0.005% or less and 
Mo:0.3-1.5% - further - weight - a kind (Ti:0.01-0.20% and Nb:0.0 1-0.20%) - or two sorts - 
containing — or ~ not containing — Remainder Fe and an unescapable element — becoming — tensile 
strength — 120-180kgf/mm2 it is — Mo system super-high tension electroseamed steel pipe characterized 
by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the super-high tension electroseamed steel pipe used 

for structural members, such as an automobile, and its manufacture approach. 

[0002] 

[Description of the Prior Art] At a member, it is 2 120 kgf(s)/mm in part as one of the policies which 
lightweight-ization put into practice for the improvement in fuel consumption and an environmental cure 
is considered about structural members, such as an automobile, and aim at coexistence with safety. 
Ultrahigh-tensile-strength-steel tubing which exceeds is being adopted. 

[0003] There is the approach of raising the reinforcement of the hot-rolling plate which is a material by 
the approach of carrying out an after [ **** tabulation ] temper, i.e., hardening, or hardening temper as 
an approach of generally raising the reinforcement of an electroseamed steel pipe, as indicated by JP,3- 
122219,A etc., and approach which is indicated by JP,4-289122,A etc. 
[0004] 

[Problem(s) to be Solved by the Invention] As a Prior art, as indicated in the term of a Prior art, there are 
two types. First, there is the approach of carrying out an after ['**** tubulation ] temper, i.e., hardening, 
or hardening temper as indicated by JP,3-122219,A etc. The production process in this case is shown in 
drawin g 2 . this approach — a heat treatment facility of dedication — needing - what has cost remarkable 
and high in respect of cautions special to reservation of a dimension configuration and the quality of the 
material being not only required but plant-and-equipment investment and productivity — not becoming - 
- it does not obtain but has been the serious failure of super-high tension electroseamed steel pipe 
spread. Furthermore, as a manufacturing method of the square shape steel pipe which attracts attention 
as a rigid high structural member more, and a variant steel pipe, it is completely unsuitable. 
[0005] Next, it is the approach of raising the reinforcement of the hot-rolling plate which is a material by 
approach which is indicated by JP,52-1 145 19, A etc. The production process in this case is shown in 
drawing 3 . Of a component like the invention concerned, the reinforcement of (1) hot-rolling plate does 
not usually go up by this approach enough. Even when the reinforcement of (2) hot-rolling plate with 
which a super-high tension electroseamed steel pipe is not obtained is enough Since toughness is 
insufficient a total, there are problems, such as producing a crack, at the time of **** tubulation. A 
production process like the invention concerned, That is, it is necessary to carry out quenching and 
tempering by continuous annealing after hot rolling and cold rolling, and a process is long, a quench- 
and-temper facility is required, and cost also becomes high and is not industrially materialized as a 
manufacturing method of a super-high tension electroseamed steel pipe. 

[0006] This invention is aimed at solving the trouble in the manufacture approach of such a super-high 

tension electroseamed steel pipe. 

[0007] 

[Means for Solving the Problem] The place made into the summary of this invention is as follows. 
[0008] A component presentation by weight (1) C:0.15 - 0.40%, Si:0.05-0.50%, Mn: 2.0-3.0%, P:0.02% 
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or less, S:0.006% or less, aluminum: 0.01-0.08%, B:0.001 - 0.003%, N:0.005% or less, With the 
electroseamed steel pipe which consists of Remainder Fe and the unescapable element which make 
Ti:0.01-0.20% and Nb:0.01-0.20% contain to Mo:0.3-1.5% if needed It is Arl 950 degrees C or less at 
the time of heat middle plate thickness rolling of the steel materials for tubing. The manufacture 
approach of the Mo system super-high tension electroseamed steel pipe characterized by ending finish 
rolling above the transformation point and rolling round below 400 degrees C succeedingly. 
[0009] (2) the manufacture approach of the electroseamed steel pipe of the aforementioned (1) term — 
manufacturing ~ tensile strength — 120-180kgf/mm2 it is - Mo system super-high tension 
electroseamed steel pipe characterized by things. 

[0010] This invention is explained below at a detail. The production process which followed drawing 1 
at the invention in this application is shown. 

[001 1] At the conventional process, if it is going to manufacture ultrahigh-tensile-strength-steel tubing 
as mentioned above, it is necessary to carry out hardening or hardening temper after rolling or **** 
tabulation. By this approach, it cannot but need a heat treatment facility of dedication and cautions 
special to reservation of a dimension configuration and the quality of the material are not only required, 
but cannot but become the remarkable high thing of cost in respect of plant-and-equipment investment 
and productivity. 

[0012] So, in this invention, it is going to manufacture a super-high tension electroseamed steel pipe by 
specifying the finishing rolling temperature in hot-rolling, and rolling-up temperature, without carrying 
out quench-and-temper processing after rolling or **** tubulation. 

[0013] The reason for limitation is explained about the component of the steel plate used for this 
invention. 

[0014] When there were few amounts of C, ductility is good and was excellent in workability, but since 
necessary reinforcement was not obtained, the minimum was made into 0.15%. Moreover, since it is in 
the inclination for the cold-working nature and the toughness at the time of tubulation, such as a 
moldability, to fall, and the heat affected zone hardened at the time of tubulation welding of an 
electroseamed steel pipe and workability fell when it exceeded 0.40%, the upper limit was made into 
0.40%. 

[0015] Since in the case of killed steel aggravation of toughness would stop being able to disregard it 
easily a total if Si is difficult for pressing down to less than 0.05% on a steel-manufacture technique and 
it exceeds 0.50%, it made 0.50% the upper limit. 

[0016] The minimum was made, and about Mn, at less than 2.0%, since the crack might occur from lack 
of toughness a total at the time of processing of the fabrication at the time of tubulation etc. when it 
became insufficient [ reinforcement ] and exceeded 3.0%, the upper limit was made into 3.0% 2.0%. 
[0017] Although P was an element mixed unescapable at the time of steel manufacture, since it will tend 
to have generated a weld zone crack at the time of the electric resistance welding of ultrahigh-tensile- 
strength-steel tubing especially if it exceeds 0.02%, it made the upper limit 0.02%. 
[0018] It was the element which mixes S as well as P unescapable at the time of steel manufacture, and 
since it would be easy to generate a weld zone crack at the time of electric resistance welding if it 
exceeds 0.006%, the upper limit was made into 0.006%. In order to control further the crack at the time 
of the electric resistance welding by S, calcium which is the element which carries out gestalt control of 
the MnS may be added. 

[0019] In the case of killed steel, if aluminum was difficult for pressing down to less than 0.01% on a 
steel-manufacture technique and it exceeded 0.08%, in order that it might tend to have caused the crack 
of a cast piece, the endoplasm defect by oxide system huge inclusion formation, etc., it made 0.08% the 
upper limit. 

[0020] B is Boron, when it becomes insufficient [ reinforcement ] at less than 0.001% also in the 
component presentation of this invention steel and exceeds 0.003%, although it is an indispensable 
element in order to delay a ferrite transformation in a cooling process and to obtain a high intensity 
transformation organization. The minimum was made, and since Constituent generated and toughness 
fell remarkably a total, the upper limit was made into 0.003% 0.001%. 
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[0021] Although N was an element mixed unescapable at the time of steel manufacture, if it exceeded 
0.005%, in order that it might check the on-the-strength rise effectiveness of Ti and B and might cause 
the lack of on the strength, it made the upper limit 0.005%. 

[0022] Mo is an element which raises the reinforcement of steel materials, and addition in the range 
which does not injure toughness too much a total is effective in manufacture of a super-high tension 
electroseamed steel pipe. However, it will become insufficient [ reinforcement ] if too low. Therefore, 
the upper limit was made and the minimum was made into 1 .5% 0.3%. 
[0023] Following Ti and Nb are added if needed. 

[0024] It made the minimum, and although it was an important element for controlling reinforcement, 
since Ti became insufficient [ reinforcement ], and it did not have improvement in effectiveness even if 
it added exceeding 0.20%, it made the upper limit 0.20% 0.01% at less than 0.01%. 
[0025] Nb is an element which raises the reinforcement of steel materials like Cr, and addition in the 
range which does not injure toughness too much a total is effective in manufacture of a super-high 
tension electroseamed steel pipe. However, it will become insufficient [ reinforcement ] if too low. 
Therefore, the upper limit was made and the minimum was made into 0.01% 0.20%. 
[0026] Next, a production process is explained. This invention is followed and it is Arl 950 degrees C 
or less about the steel of the above-mentioned component at the time of heat middle plate thickness 
rolling. Finish rolling is ended above the transformation point. It is for rationalizing toughness balance 
reinforcement and a total by performing suitable low-temperature rolling, since rolling in a non- 
recrystallized region does not exist in 950-degree-C **, toughness deteriorates reinforcement and a total, 
and this is Arl. Under in the transformation point, it does not become 2-phase region rolling, either and 
a strong rise cannot be expected. Therefore, it is Arl 950 degrees C or less about the steel of the above- 
mentioned component at the time of heat middle plate thickness rolling. By ending finish rolling and 
rolling round on condition that this invention succeedingly above the transformation point, it can 
consider as the quality of the material which was excellent in toughness balance reinforcement and a 
total. 

[0027] Winding temperature is 400 degrees C or les s, and this tends to acquire a rise on the strength, 
maintaining toughness a t otal by bainite and martensite g eneration. 

[0028] As mentioned above, this invention makes [ of hardenability ] a component high, and by hot 
rolling, it is characterized by obtaining reinforcement by low-temperature finishing and low-temperature 
rolling up, maintaining toughness a total. 

[0029] although this invention was explained above ~ claim 3 - the manufacture approach of claim 1 or 
the electroseamed steel"piper>f L 2 - m anufacturi ng - tensile strength - 120-180kgf/mm2 it is - it is the 
super-high tensionelectroseamed steefpipe characterized by things. 
[0030] 

[Example] The result of having formed the electroseamed steel pipe of size phi34.0xt2.1 with the 
conventional method as this invention method and an example of a comparison was shown in Table 1 . 
[0031] According to this invention, by controlling a chemical entity, the finish rolling temperature in 
heat middle plate thickness rolling, and winding temperature proper, the material steel plate which was 
excellent in toughness balance reinforcement and a total can be manufactured, and the super-high 
tension electroseamed steel pipe which was excellent in toughness balance a total can be obtained as 
shown in Table 1 . 
[0032] 
[Table 1] 
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[0033] 

[Effect of the Invention] When it was going to manufacture ultrahigh-tensile-strength-steel tubing at the 
conventional process, after hot rolling or an electroseamed steel pipe, hardening or hardening temper 
needed to be carried out, and it could not but need the heat treatment facility of dedication, and cautions 



http ://www4 . ipdl . inpit .go j p/cgi-bin/tran_web_cgi_ejj e 



11/6/07 



JP,06-184693,A [DETAILED DESCRIPTION] 



Page 5 of 5 



special to reservation of a dimension configuration and the quality of the material are not only required, 
but could not but become the remarkable high thing of cost in respect of plant-and-equipment 
investment and productivity. Since it becomes possible to manufacture a super-high tension 
electroseamed steel pipe without the problem on this industrial production nature and economical 
efficiency according to this invention, the place which contributes on industry is size very much. 
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